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METHODS AMD MA1TPJALS 


EKTS-1 was successfully launched on July 23,1972 and provided photographic 
and digital imagery of selected areas of Greece. v 

Two frames covering the Ath ears -Delphi end Eastern Peloponnese provinces 
in the south eastern part of the country were studied in this investigation. 
The studied remote sensing information vas recorded on the 2nd of August, 
1972. The local time was about 10.30 a. m. 


Ground truth information vas collected prior to the launching of ERTS-1 . 
Data affected by temporal variations were collected on the date that the 
satellite obtained information over Greece. 


Black and white photographic imagery was studied first and gray scale 
classes were related to land use features and to forest density. 

False color composite photographs were used next, to further separate land 
use features , evaluate agricultural and forest sites and classify souls into 
broad categories. 

Digital imagery was processed at LARS (Fu and Langrebe 1969) using the 
IARSYSAA computer program to determine detailed land use classes, map crop 
distributions and to recognize salinity and -drainage conditions of the soil 
.in selected snail areas. ... ~ ' * 

Lard feature raps, prepared from photographic and digital imagery, wore checked 
in the field and their" accuracy was tested. Thus improved relationships . - 
between ground truth and spectral information wore achieved. 

RESULTS AMD DISCUSSION . ■ ■ 

Analysis of photographic Imagery 

■ Multi spectral scanner and RBV photographic imagery -was - analyzed and the 
follovang land features were recognized. 

land Use- Patterns.. • 

The recognition of' the land use patterns was based on the study of - the gray 
scale classes and cf the spatial characteristics of the ,KBV and MSS black 
and white and of the false color composite images. 




Vegetation vas best separated from bare 
channel 6 imagery 7 .. 

The photographs wore studied v.flth use of a magnify 7 ! ng viewer and a stereosecr 
Eight gray scale classes wore visually recognized on the RBV channel 2 
black and white transparencies. Detailed ground truth data wore used for 
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ible 1 . Classif ication of land features based' on EBTS-1 photographic 
imagery 


Gray 

scale 

class 

• 

Appearance in color 
composite photograph. 

Geographic and spatial 
characteristics 

Land use class. 

o 

Dark blue 

Sea, lake, river 

Water 

■■■■■■ • • • 

1 

Bright red 

Flat land, geometri- 
cal .shapes 

Well irrigated agri- 
culture 

. Dark red 

High mountains ragged, 
ter rail 

Fir Austrian pine 
forest 


; Reddish brown-pink 

Coastal slopes 

Dense Halepo pine 
forest 

; 2 

: Bright red 

Inland mountains 

Dense hd-wood forest 

- * - 

■ 

: Red to pink ' 

Flat land, fragmented 
fields 

Marginally irrigated 
agriculture 

• - 

; liottled (red, brown, 
; yellow, purple) 

Coastal slopes 

Thin Halepo pine, 
;sbrubs 



Inland mountains 

. 

Thin hardwoods, 
Shrubs 


Mottled , mostly red 
dish .brov.n and yel- 
lowish. 


Ragged terrain 


Snruns, pines, oli\ 
•trees, bare soil ar 
rock s in term Lxed 
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The vegetation of the lands. of class 7 consists- of sparse small shu^bs 01 

pi-o^Q^\vr-’'r'. ^] y XCTOp'^vtliC SCOC iC - TilOS tllS XGuJ-GCtiGn UU *- '-U '■■ U i Oc-tGCfTli 
nated by t he soil an-5 bedrock surface. 

Clas^ 7 is the bricrhtest of all the recognized by naked eye gray scale, clas- 
ses: Its separation, hoover, from class 6 is difficult on the black and 
white photograph. Cn the false color composite photograpn, however, ic has 
a dinstinc f "bluish white color peculiar to this class. 

Ficrures 1 and 2 shot? land use map of Central and Eastern Peloponnsse made 
on"* the basis of ERTS- 1 photographic imagery. 

The rranirmrn size of the area, which could be classified and trapped on the 
j , 001 , 003 . scale photographic imagery was about 500 . hectare . 


Ecological Site Evaluation 


The subhumid and the semi-arid climatic zones cover the greatest part of 
Greece" s productive lands. Therefore, the water supplying power of the sou 
during ' the dry months is a critical and in many cases tie limiuLig f ac cor 
for the growth of the plants. 

The conditions which -affect the vaster supplying power of the soil hi the ^ 
agricultural lands are the natural soil drainage and the applied irrigation 
water. * 

In the forest and range lands these conditions are tire local clime. <-G, the 
geology, the soil depth and texture, the slope of the land and its geogra- 
phical orientation (aspect) . - . 

The tension of the soil moisture affects the structural characteristics 
and the lear area or tie planes » pai.ai!ecGr QeueLiuiiie cue rGi-ieccivmy 

of tic vegetations 1 cover of the soil (flayers 1970) . Consequently the reflec- 
tivity of the vegetation can be used as a measure of the effectiveness of 
irrigation in the agricultural lands and of the site quality of the forest 
and range lands. 

'The false color composite space photographs show a range of rad colors 
corresponding to vegetation. A close inspection of the areas of various deg- 
rees of brightness of the red color on the photograph Indicated the pos- 
sibility ’’ of assigning them to respective site classes. (Qrrne et al. 1S7i, 
K2Pjrrn>3 st 5.1 „ 137*1 sxio. Colv^sll 1372) « 

Ground truth data, collected through extensive field observations confirmed 
the above hypothesis. 

It was found on high elevations, where* the climate is ■ hurdd to subhumid, 
that the dominant factor which influences the voter supplying power or the 
soil is its depth. In these areas the bright color cor r e spend s to vegetation 
grer.-m on deep soil, while less bright red color is found on sites with 
snaiiower so-l-Ls . 

The de-eo residual soils are norma 11 v found in Greece on mica semst and cn 
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™ 7 - 4 Computer processed diqitccf r?SS 

t m crge ry cf Sccr/cr, P/ocir?, Spec rice , 

■ Greece. ■ • • • 

C[. Greer? band showing wet ccnd scc/ine 
sot is. " 

£>. tnfranred hoc no/ show/ng the Scc/irte 
sor'/s . 
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**g. 4 Soil rnerp of Sccz/cz } P/ccm^Spccrtcc , 
Greece . 

Sah' 7 ?o soils. I 

l - SPA poor/ sc drezined so/ is. 

£23 Scene/ c/unes 
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in soil moisture increases the number and the 
sequently' the ratio of vegetation to bare soil 
enhancement of the reflectivity in the near in 
wet soils during the' dry months of the year. 


size of the plants and con" 
becornes greater. Thus, an 
frared band is observed in 


In the false color additive photogra] 
month of August, poorly drained soil; 
red color. They can bs separated, ho 


)hs, taken over Greece during the 
; and v;ell irrigated soils show a 
rover , from each other from their 


bright 


spatial signatures. Wet lands are idle and no geometrically shaped fields 


can be observed on them . 


Geomorphological features- of the soil. 


Important soil characteristics such as parent material, relief, erosion, 
drainage, .stage of development and productivity are related to gearor- 
phology. 

The black and white and false color coraposit photographs can be used for 
the classification of the gecmorphologic&l features. The best imagery for 
this purpose was the infrared black and white and the false color composite. . 

The follovrijig three classes, which bear importance to soils, were recognized, 
in the 1:1,000,000 scale imagery: 

(1) Mountain slopes. ' 

(2) Gently sloping tertiary deposits. ‘ ■ ... 

(3} Flat recent alluvial plains. 

The above classes were recognized., from their characteristic textures in the 
photographs. The mountainous regions characterized by deep and large valleys, 
gullies and faults were easily recognized. The separation of the tertiary 
deposits from the recent alluvial plains was made by the use of microscopic 
s ter eon scope. The tertiary deposits are located on higher elevations than 
the recent alluvial deposits. Erosion has caused, on the tertiary deposits, 
the formation of a network of gullies, which vary in size and orientation. 
This network dissects the tertiary deposits, and produces a characteristic 
texture, wnich in many cases can be seen on. the 1:1,000,000 scale photograph 
by the use of magnifying stereoscope. The recent alluvial deposits are flat 
and thus lack the erosional pa terns of the tertiary deposits. 

The above three geomcrphol og ical classes can be used in reconnaissance 
soil classification and irsapping. 


.On the mountain slopes form! residual soils characterised by erosion hazards, 
depth limitations and low productivity. The tertiary deposits are the parent 
material of deep soils with well developed horizons, moderately eroded and 
in many cases calcareous. These soils are used for dry farming. Their agri- 
cultural value 
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Table 2. Relat 
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Tabl* 5. 'Training class parforirance for the Kopais Plain. 


Class 


No. of Percent 

samples correct . tJ _ 

classification. orn Tlieat Alfalfa 
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ESTBuhSJCD OF COST BJFEXITS . 

Practical applications. 

Land use and ecological site maps of about 1:200.000 scale can be prepared from 
black and v;hite and false color conecsit FP.TS imagery . Two data collection bates 
would be necessary for Eastern Mediterranean/ one in April and one in August. 

Tlie accuracy 7 of the raps would be about 80-30%. 

Digital data can be used for detailed crop indent! f ication and rapping with an 
accuracy better than 90%. August would be ‘the best data collection time. 

Digital data can also be used for soil reconna isance . 

Agencies v.hich would use the results of this investigation are the Agricultural 
and Forest Service and the Departments of Coordination and Planning. 

Decisions and actions affected by the information of the EFTS project are: a.) Th 
selection of sites for reforestation b) Soil conservation and. irrigation practi 
ces c) agricultural policy and trade of agricultural Products. 


Due to the lack of sufficient data not accurate estimate of cost benefits can be 
made. On a rough estimate the information received from. ERTS-1 costs about ten 
times less than, that obtained by conventional methods . 



